Rationale, aims, and objectives: Improving the nutritional status of hospitalized patients has been shown to reduce length of stay (LOS), hospital costs, readmission rates, complication rates, and mortality. Provision of nutrient-rich, liquid, oral nutrition supplements (ONS) is one approach to improve nutritional status. Little information is available on ONS use and LOS among heart failure patients.
| INTRODUCTION
Malnutrition among hospitalized patients has been shown to adversely affect individual health outcomes and has been associated with increased hospital length of stay (LOS). [1] [2] [3] Malnutrition in acute care hospital patients may affect 30% to 55% of hospital patients worldwide, [4] [5] [6] with some studies finding malnutrition rates of up to 69% in hospitals. 7, 8 Prevention and treatment of malnutrition in hospital patients reduces cost of care, LOS, readmission rates, mortality, and complication rates among patients. [3] [4] [5] [6] 9, 10 Aziz et al 11 found that malnutrition was associated with higher LOS specifically among heart failure (HF) patients.
Rozentryt et al 9 found significant improvements in weight and quality of life among cachectic HF patients receiving oral nutrition supplements (ONS) for 6 weeks, but there were only 6 patients in the placebo group, and the patients appear to be in an outpatient clinic setting. While definitions for malnutrition vary, [10] [11] [12] [13] the Joint Commission, the primary credentialing agency for US Hospitals, requires hospital patients to be screened for high-risk nutritional status within 24 hours of admission.
14 Prevention or treatment of malnutrition through nutrition intervention in acute care hospitals has been shown to be associated with improved medical status and outcomes for patients, leading to reduced LOS and reduced readmission rates in hospitals. 6, [15] [16] [17] One common, convenient, and cost-effective approach to improve nutritional status of patients in hospitals is the use of commercial, nutrient-rich, liquid ONS. Improved outcomes among patients receiving ONS have previously been demonstrated among patients with orthopedic injuries [16] [17] [18] [19] [20] and pressure ulcers. [21] [22] [23] Much of the evidence for improved outcomes has involved elderly and/or malnourished patients. 12, 16, 21, 24, 25 No studies were found that specifically addressed ONS in hospitalized adult patients with HF, a diagnosis targeted by health care quality improvement programs and insurance payers such as Medicare 26 in the patient, respectively. In these contexts, they can be used as a sole nutrition source. 28 
| Covariates
An adaptation of the CCI by Quan et al, 33 which included expanded ICD-9 codes to address inconsistencies in interpreting the index with
International Classification of Diseases (ICD-9) codes, was used in this study. The RDN consultation variable included RDN consults from health care providers as well as RDN referrals generated by nursing assessment triggers using the hospital's nutritional risk screening tool.
Patient location in the hospital was represented by the floor or unit where the patient was located on day 2, since patient location often changed within a day or two of admission and discharge.
Heights or weights that appeared implausible were counted as missing values in the analysis, resulting in missing BMI values. There were 27 cases with missing CCI values. Imputation was used to reclassify the missing values into the CCI category with the greatest number of cases, or CCI = 3 − 5.
An initial attempt was made to include weight change as a variable, but missing data, large variations in location and method of weighing, and large fluctuations led to this outcome data being unusable in the regression model.
| Sample size
Sample size was estimated using OpenEpi, 34 to give a power of 80%, and a 95% 2-sided confidence interval. On the basis of previous studies, 6, 18 we estimated a sample size for LOS differences using change of 2.3 days, with SD = 4.7 and 9. The resulting minimal sample size requirement was 315 total cases, with 63 cases in the study group and 252 cases in the comparison group. The number of cases in the lowest BMI group (<18.5) was too small to complete the regression analysis with this group, so it was combined with the next group (18.5-24.99) for the analysis. Includes RD referrals as well as consultations.
All available cases that met inclusion criteria for ONS = yes were included (N = 90). Of the ONS = no cases, 499 were selected using random numbers generated by Microsoft Excel. After some exclusions related to discrepancies or problems with the data (dates of diet orders or heights and weights not within period of hospitalization, and missing outcomes data), 481 ONS = no cases and 89 ONS = yes cases were retained, for a total of 570 cases.
| Statistical methods
Epi Info 35 was used for the analysis. Descriptive statistics were run for each variable, then 2-way tables were run between the LOS outcome and each IV. Results are displayed in Tables 1-3 . A multivariate logistic regression model was developed for the LOS outcome, using those IVs that showed a significant relationship with LOS in the 2-way tables, with ONS as the primary predictor. Table 4 displays results of the multiple logistic regression analysis.
| Outcome variable
The outcome variable, LOS, ranged from 0.7 to 34.9 days, with a mean of 5.8 days (SD, 4.4). Its distribution was positively skewed; the median was 4.5 days, and the mode was 1.8 days, with the 75th percentile at 7.5 days.
Because LOS did not meet the assumptions for linear regression, we made it a binary variable, with high LOS defined as LOS over 7.5 days.
| RESULTS
The average age in the sample was 68.4 years (SD 14.2), with 56.5% male and 43.5% female. There were slightly more Black than White patients-51.5% Black and 47.2% White-and 1.4% were from other racial or ethnic groups (see Table 1 ). This last group was coded as missing values and dropped from the table analysis.
LOS (see Table 2 ) ranged from 0.7 to 34.9 days, with a mean of 5.8 days (SD, 4.4). Its distribution was positively skewed; the median was 4.5 days, and the mode was 1.8 days, with the 75th percentile at 7.5 days. We made it a binary categorical variable, with high LOS for cases over the 75th percentile of 7.5 days. Almost half (46.5%) of cases had at least one RDN referral or consult. Over half of cases had a CCI score of 4 or more.
The 2-way analyses showed significant positive associations (P < .05) between LOS and ONS use (P < .001), male gender (P = .003), number of RDN consultations (P = .0024), CCI (P = .0002), discharge destination (P < .001), and hospital location (P < .001).
Because ethnicity was close to the desired level of significance (P = .064), it was also considered in the logistic regression model.
In the multiple logistic regression model, the adjusted odds of high LOS for persons receiving ONS was 2.43 times that for patients not on ONS (P = .0037), compared to an unadjusted OR of 5.11.
The adjusted odds of high LOS were also significantly greater for patients with higher CCI scores compared to those with the lowest scores. Compared to CCI of 1 to 2, those with a CCI of 3 had 2.8 times the odds of high LOS (P = .011); OR for those with a score of 4 to 5 was 3.34 (P < .001); and OR for patients with CCI ≥ 6 was 3.99 (P = .001).
Patients being discharged to a long-term care facility had 2.4 times the odds of high LOS compared to home discharge; those discharged to other destinations had an OR of 3.97 (P = .003). In many of these cases, the lack of a safe discharge option or the need to await admission to another facility may have prolonged the LOS. While other studies have demonstrated reduced LOS among hospitalized patients given ONS, 15, 36 this study showed no reduction in LOS among HF patients given ONS; in fact, we found an increased LOS among patients with this diagnosis given ONS. While it is possible there were confounding factors that were not accounted for in this study; it appears that a prescription for ONS by itself was not an adequate intervention to overcome other issues that contribute to increased LOS in the HF population.
Since ONS is generally prescribed when a patient is eating poorly, 
| LIMITATIONS
Since this was a retrospective observational study, it did not have the strong internal validity of a randomly controlled trial, and we were unable to obtain certain nutrition parameters such as food and beverage intake data, consistent weight change data, and functional status, or to assess adequacy of nutritional therapy. However, observational studies such as this one have an advantage over a randomly controlled trial in that they can capture the results of patterns of practice of the clinicians who normally provide these interventions in the often hectic acute care setting. 37 The sample (n = 570) was not large enough to analyze the data for all categories within all variables because of the large number of variables and small n for some categories. This was true for discharge destination, location, and payer, requiring that some categories (eg, types of payers and different hospital floors) be combined.
| CONCLUSIONS
This study shows that routine ordering of ONS alone is not sufficient to improve LOS among the general hospitalized HF population. While we attempted to control for aspects of hospitalization that would lead to high LOS, we did not see reduced LOS for HF patients on ONS compared to those not receiving supplements. In fact, patients receiving ONS had nearly 2 ½ times the odds of high LOS compared to those who did not receive ONS. This suggests that patients on ONS have other issues contributing to high LOS.
Therefore, it would be beneficial in current practice to consider more expanded approaches to address nutritional risk factors than solely with the use of ONS. This study demonstrated other variables associated with high LOS-such as location in a coronary care unit, other intensive care unit, or renal floor; planned discharge to a longterm care facility; and those with a CCI ≥ 3 (see Table 4 ). These variables should also be considered in future studies and interventions to reduce LOS in hospitalized patients. Individualized multidisciplinary interventions may be most effective if they are focused on such patients at higher risk for high LOS. Tony Derrick for helping get buy-in from the medical facility, and to Shari Donley, Rekha Rawalpally, and Amanda Butler for their assistance in providing needed information and special assistance for this project.
